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Note to: Carol Langley
Special Review Branch

This note is to clean up the paperwork associated with the
1indane rebuttal submitted by CIEL in November 1985. As you
know this rebuttal was answered on 13 November 1985. Somehow
the paper trail was sidetracked. I've attached a copy of the
November reply in case you need it.

Lt

Dave Jaquith
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

>
(o)

OFFICE OF

PESTICIDES AND TOXIC SUBSTANCES

TO: Carol Langley
Special Review Branch

THRU: Joseph C. Reinert, Chief />
Special Review Section \ (\f\\\
Exposure Assessment Branch V/) N
Hazard Evaluation Division

SUBJECT: Registrant's Comments on Lindane PD 4 Reassessment

On August 22, 1985 EAB completed a reassessment of the exposure
estimates of the Lindane PD 4 (1). The reassessment indicated
that additional use data was necessary in order to conduct an
exposure assessment for forestry and some other uses. The
required information was provided by BUD (2). The reassessment
was conducted according to current EAB standards and used some
surrogate data not available or not used in the original PD 4.
The reassessment also indicated that substantial changes should
be made in the exposure estimates for forestry application and
for application to uninhabited buildings and storage bins.
partially as a result of this reassessment, the forestry and
uninhabited building uses of lindane were placed into Special
Review. The registrants have submitted a rebuttal to the
reassessment. The rebuttal, written by the registrant's
consultant on exposure, Dr. Clive Edwards, claims that inappro-
priate surrogate studies were selected for the reassessment. EAB
disagrees and will present it's responses to these claims in the
order they were presented by the registrant, :

1) Forestry Use - Applicator

The original PD 4 estimated that dermal exposure to workers
applying a 0.5 percent (w/w) solution of lindane to trees
was 1.4 mg/hr. This estimate was based on a study by Lavy
et al. (3) and assumed that protective clothing offered

80 percent protection. The PD 4 also assumed that a worker
treats 16 trees per day, 5 minutes per tree, 30 days per
year. The annual dermal exposure was 56 mg/yr. Respiratory
exposures were 0.0071 mg/hr or 0.28 mg/yr. The reassessment
used 3 additional surrogate studies. The exposure estimates
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from Wolfe (4), Copplestone et al. (5) and BAAL (6) were
combined with the Lavy study to form a small database. The
decision to estimate lindane exposure using this database
was based on 2 considerations:

a) The variation of exposure tends to be high, both
within and between studies. It is EAB's policy to
try to increase the reliability of exposure estimates
by combining studies whenever possible in order to
increase replicates and minimize bias that could
result from the selection of a single surrogate.

b) The Lavy study in the PD 4 has a number of weaknesses
and is only marginally acceptable by EAB standards.

. The height of application was not specified.
Presumably the material was applied to brush when
backpack equipment was used. The Copplestone study
involved the application of pesticide to plants that
averaged 70 cm (28 inches), similar to the height of
brush. Hand exposure, often an appreciable part of
total dermal exposure, was not measured during the
Lavy study. This study also failed to measure the
exposure of the legs due to destruction of the pads
while walking through the brush. Exposure of the
legs was 90 and 58 percent of the total dermal
exposure in the Copplestone and BAAL studies, respect-
ively. The Lavy -study, when used by itself, may
appreciably underestimate exposure.

For these reasons, EAB believes that a more reliable estimate

of exposure results from a combination of all of these surrogate
studies. At any rate the PD 4 dermal exposure estiamte of

1.4 mg/hr is in good agreement with the reassessment value of
5.3 mg/hr, given the degree of variability inherent in

exposure studies, It is also in excellent agreement with a
recent study in which carbaryl was applied to the bark of

forest trees using a high pressure ground sprayer (7).

2) Forestry Use - Mixer/loader

The exposure of mixer/loaders to lindane during forestry
use was not addressed in the original PD 4. It is EAB
policy to provide separate estimates of mixer/loader and
applicator exposure whenever possible.  An assessment of
mixer/loader exposure, based on use data provided by .BUD
(2) and on the BAAL study, was completed on 9/11/85 (8).
The dermal exposure was estimated to be 53 mg/day. Resp-
iratory exposure was negligible. The dermal exposure value
was based on the assumption that 1 mixer/loader prepares
material for 1 applicator and that an applicator treats

32 trees per day, with 2 gallons of 0.5 percent solution
being required for each tree, EAB did not correct the
exposure values for dermal penetration or protective cloth-

ing. These corrections were provided by the Science Integr-

y
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ation Staff (SIS). The registrant claims that 4.5 liters
are used for each tree and that 16 trees are treated per
day. No documentation to support this claim was provided
by the registrant. In lieu of such documentation, EAB
believes that the exposure estimate for mixer/loaders is
reasonable and appropriate.

3) Uninhabited Buildings and Storage Bins

The estimate of applicator exposure from the original PD 4
for lindane use in uninhabited buildings and storage bins
was 1.3 mg/hr. The annual dermal exposure was 0.53 ng/yr.,
based on the assumption that 0.4 hours per year were spent
applying a 1 percent mixture of lindane. The surrogate
study used for this estimate was by Culver et al., (9).

The study measured worker exposure during the treatment of
pasture land with malathion and chlorthion for mosquito
control. The equipment used was a Jeep drawn aerosol ger-
erator. EAB believes that this type of outdoor exposure
scenario is not an appropriate surrogate for an indoor
application, such as to storage bins or uninhabited build-
ings. For the reassessment, an indoor scenario, spraying
of houses with DDT for insect control was selected as a
surrogate (10). When this surrogate was used the dermal
exposure to lindane was ‘estimated to be 351 mg/hr or 140
mg/yr. The registrant claims that this is an inappropriate
surrogate because a fan type sprayer was used and that the
droplet size is larger with this equipment, resulting in
appreciable droplet rebound from the walls. The registrant
proposes that a more relevant study would be one in which
resmethrin was sprayed with an aerosol can and that the
aerosol produced by this method is similar to that produced
by the spraying of lindane. EAB realizes that the aerosol
characteristics are partially dependent on the type of
equipment used. However, the registrant has produced no
evidence that a very fine spray is used for storage bin
application. EAB has found that the label for at least
one registered product (EPA Reg. NO. 40831-80) instructs
the user to apply the material as a coarse spray, not a
fine aerosol as claimed by the registrant. '

After careful consideration of the registrant's coments, EAB
believes that the exposure estimates -of the PD 4 reassessment,
and the surrogates used to derive these estimates, are both
reasonable and' appropriate for these uses. 1f the registrants
wish to conduct exposure studies to support their position,



protocols must be submitted to EAB and approved.prior to the
conduct of the studies. EAB would be willing to reassess it's
position should acceptable data indicate that such a change is

appropriate.
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David Jaquith
Special Review Branch

Exposure Assessment Branch
Hazard Evaluation Division

cc: K. Barbehenn
J. Moyer
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